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Disclosed is a method of adapting a mobile 
telecommunication system to channel conditions. 
To control transmission of a data packet from an 
access network (AN) in both a link adaptation 
scheme and an ARQ (Automatic Repeat 
reQuest) scheme, an access terminal (AT) 
compares the received power of a forward pilot 
signal received from the AN with a predetermined 
first threshold, checks errors in the data packet of 
a received time slot if the reception power is 
greater than the first threshold, and transmits a 
signal requesting termination of retransmission of 
the data packet to the AN if no errors are found in 
the data packet after decoding. 
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METHOD AND APPARATUS 
FOR CONTROLLING PACKET TRANSMISSION 
IN A MOBILE TELECOMMUNICATION SYSTEM 

BACKGROUND OF THE INVENTION 
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1 . Field of the Invention 

The present invention relates generally to a method and apparatus for 
transmitting packets in a mobile telecommunication system, and in particular, to a 
method and apparatus for controlling transmission of data packets from an AN 
(Access Network) according to forward channel conditions by an AT (Access 
Terminal) in both a link adaptation scheme and an ARQ (Automatic Repeat 
reQuest) s 



2. Description of the Related Art 

Mobile telecommunication systems typically include ATs and ANs. As a 
result of attenuation variations along a propagation path, severe inter-system 
interference, and fading according to a path distance and shadowing, the carner- 
to~ interference ratio (C/I) of a radio channel may significantly change depending 
on channel conditions. Link adaptation is a scheme of adapting a data rate to 
channel conditions such as received C/I in order to increase channel throughput 
In the link adaptation scheme, the data rate is determined according to a code rate 
and a modulation. A link adaptation system increases a data rate by means of 
high code rate codes and high-level modulation when a received C/I is high. If 
the received C/I is low, the link adaptation system decreases the data rate by 
means of low code rate codes and low level modulation and retransmits packets 
selectively to thereby increase channel reliability. 

In an HDR (High Data Rate) system standardized by the 3GPP2 (3 rf 
Generation Partnership Project 2), physical layers using link adaptation on me 
forward link can be transmitted in 13 ways according to three modulation 
schemes, QPSK (Quadrature Phase Shift Keying), 8PSK (8-ary Phase Shift 
Keying), and 16QAM (16-ary Quadrature Amplitude Modulation), three code 
rates, 1/4, 3/8 and 1/2, and the number of slots in which a packet is repeatedly 



FIG. 1 illustrates HDR forward and reverse links. Referring to FIG. 1, an 
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HDR packet includes 2048 chips per slot and a pilot channel in each half slot is 
assigned to 96 chips. Since the pilot channel is transmitted with the same power 
as that of a traffic channel, the C/I of the pilot channel is equal to that of the 
traffic channel. The pilot C/I becomes a criterion by which a code rate and 
modulation are determined. 



FIG. 2 is a flowchart illustrating a packet 
procedure in a conventional HDR system. Referring to FIG. 2, upon receipt of a 
packet in each slot, an AT analyzes the preamble of the packet, checks whether 

10 the packet is destined for the AT, and if it is, checks whether an AN transmitted 

the packet at a data rate requested by the AT by detecting the length of the 
preamble in step S110. The AT measures the received C/I of a pilot signal in the 
packet in step S120 and determines a data rate corresponding to the received C/I 
in step SI 30. The AT feeds back information about the deterrnined data rate in 

15 step S140. Here, the data rate information is called DRC (Data Rate Control) 

information, which is transmitted in each slot on a reverse DRC channel as shown 
in FIG. I. 

If the determined data rate is low, the AN transmits the packet repeatedly 
20 to ensure channel reliability. FIG. 3 illustrates packet lengths versus data rates on 

the HDR forward link. Referring to FIG. 3, the same packet is transmitted 16 
times at 38.4kbps and 8 times at 76.8kbps. The packet is transmitted once at a 
high data rate of from 614.4 through 2457.6kbps. 

25 Despite the advantage of increased channel reliability, the repeated 

transmission of one packet results in the increase of channel estimation errors, 
slow adaptation of a code rate and modulation to channel changes, and dissipation 
of radio resources because one packet occupies a long slot period. In addition, 
since the HDR forward link is subject to TDM (Time Division Multiplexing) 

30 between users, if the users occupy many time slots at low data rates, the overall 

throughput is reduced 

On the other hand, in the case of ARQ, the AT performs a CRC (Cyclic 
Redundancy Code) check on a received packet and requests packet retransmission 
35 to the AN only if the packet has errors. Therefore, a data rate is virtually 

decreased and channel reliability is increased. In an advanced hybrid ARQ 
scheme, packet reliability is further increased by reducing a code rate in packet 
retransmission using error correction codes or by decoding packets of roe same 
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sequence number in combination. 

FIG. 4 is a flowchart illustrating a packet retransmission requesting 
procedure in a conventional hybrid ARQ (HARQ) system. Referring to FIG. 4, an 
5 AT receives a packet in step S210 and accumulates packet symbols by combining 

the received packet with previously received packets of the same sequence 
number in step S220. The AT decodes the packet symbols and performs a CRC 
check in step S230 and determines whether CRC errors exist in step S240. If no 
CRC errors are found, the AT transmits an ACK (Acknowledgment) signal to an 
10 AN and the decoded data to an upper layer in step S250. The decoded data is 

processed in the upper layer and the accumulated symbols are discarded in step 
S26CL On the other hand, if CRC errors are found, the AT requests retransmission 
of the same packet to the AN in step S245. 

15 As described above, the CRC check is performed after decoding a 

received packet in ARQ. If a channel condition is very bad, errors will be 
detected continuously in the CRC check and retransmission will be requested 
continuously. Therefore, much power is dissipated for repeated decoding and a 
feedback delay is prolonged as much time as required for the decoding. This 

20 implies that the AT needs a memory of capacity large enough to store many 

packets. 

Link adaptation and ARQ increase channel throughput by adapting a 
transmission scheme and the number of transmission times to channel conditions. 
25 Yet, the former may decrease the throughput by repeated packet transmission, 

whereas the latter has the problems of power dissipation, increased delay time, 
and the requirement of a large capacity memory. 

SUMMARY OF THE INVENTION 

30 

It is, therefore, an object of the present invention to provide a method and 
apparatus for increasing a channel adaptation speed and as a result, increasing 
throughput in both a link adaptation and an ARQ mobile telecommunication 
system. 

35 

Another object of the present invention is to provide a method and 
apparatus for checking packet errors after detenuining whether decoding should 
be performed or not in link adaptation and ARQ. 
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A further object of the present invention is to provide a method and 
apparatus for determining whether a packet is to be retransmitted according to a 
received C/I measurement in link adaptation and ARQ. 

5 

Still another object of the present invention is to provide a method and 
apparatus for determining whether a packet is to be decoded according to a 
received C/I measurement in link adaptation and ARQ. 

10 The foregoing and other objects of the present invention can be achieved 

by a method of adapting a mobile telecommunication system to channel 
conditions. To control transmission of a data packet from an AN in bom a link 
adaptation scheme and an ARQ scheme, an access terminal (AT) compares the 
received C/I of a forward pilot signal received from the AN with a predetermined 

15 first threshold, checks errors in the data packet of a received time slot if the 

received C/I is greater than the first threshold, and transmits a signal requesting 
termination of retransmission of the data packet to the AN if no errors are found 
in the data packet after decoding. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advantages of the present 
invention will become more apparent from the following detailed description 
when taken in conjunction with the accompanying drawings in which: 
25 FIG. 1 illustrates HDR forward and reverse links; 

FIG. 2 is a flowchart illustrating a packet retransmission requesting 
procedure in a conventional HDR system; 

FIG. 3 illustrates packet transmission according to HDR forward data 

rates; 

30 FIG. 4 is a flowchart illustrating a packet rctransrmssion requesting 

procedure in a conventional hybrid ARQ system; 

FIG. 5 is a flowchart illustrating a packet transmission control operation 
in high data rate system according to an embodiment of the present invention; 

FIG. 6 illustrates high data rate system forward and reverse links 
3 5 according to the embodiment of the present invention; 

FIG. 7 is a block diagram of a transmitter in high data rate system AT 
according to the embodiment of the present invention; and 

FIG. 8 is a flowchart Ulustrating a packet transmission control operation 
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in a hybrid ARQ system according to another embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

5 

Preferred embodiments of the present invention will be described 
hereinbelow with reference to the accompanying drawings, hi the following 
description, well-known functions or constructions are not described in detail 
since they would obscure the invention in unnecessary detail. 

10 

Terms used herein will first be defined. 

ACK: a signal requesting discontinuation of retransmission of a packet if 
a received packet has no errors; 
15 HACK; a signal requesting discontinuation of retransmission of a packet 

if errors are sure to be generated in the packet even if it is retransmitted; 

Current packet: a packet with a sequence number to be received at the 
present tone; and 

Identical packets: packets with toe same sequence number. 

20 

FIG. 5 is a flowchart iUustrating a packet transmission control operation 
in an HDR system according to an embodiment of the present invention. 
Referring to FIG. 5, upon receipt of a packet in each slot, an AT analyses the 
preamble of the packet, checks whether the packet is destined for the AT in step 

25 S310. If it is, the AT determines the length of the preamble aixl checks whether 

the data rate of the packet is a low data rate in step S320. Here, a low data rate is 
defined as a data rate at which the same packet is transmitted at least twice. In 
the case of a high data rate without packet retransmission, the AT measures toe 
pilot C/I of the received packet in step S120 and determines a data rate 

30 corresponding to the received C/I in step S130 in the conventional procedure of 

FIG. 2. 

In toe case of a low data rate (repeated packet transmission), toe AT 
measures the received C/I of a forward pilot channel or a forward pilot symbol in 
35 toe time period of the current packet in step S330.. If the pilot C/I of toe current 

packet has already been measured, in other words, if toe current packet was 
received previously, toe AT calculates the accumulated pilot C/I of toe same 
packets. 
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In step S340, the AT compares the measured pilot C/I or the accumulated 
pilot C/I with a predetermined first threshold. The first threshold is the lowest 
value that ensures a packet error rate below a predetermined value after packet 
5 decoding. The first threshold can be calculated by accumulating a C/I 

corresponding to the data rate of the current packet as many times as the 
maximum number of packet transmissions. The AT searches for a C/I 
corresponding to the current data rate in a C/I table listing C/I requirements 
versus data rates and determines the first threshold utilizing the C/I. Table 1 
10 shown below illustrates C/I values required for data rates, and the resulting first 

thresholds. 



(Table 1) 



Data rate 


Required C/I 


Packet repetition 


First threshold 


38.4 kbps 


-12.0 dB 


16 


OdB 


76.8 kbps 


-9.0 dB 


8 


OdB 


102.4 kbps 


-7.8 dB 


6 


OdB 


153.6 kbps 


-6.0 dB 




OdB 


204.8 kbps 


-4.8 dB 




OdB 


307.2 kbps 


-3.0 dB 




OdB 


614.4 kbps 


0.0 dB 




OdB 


921.6 kbps 


2.0 dB 




2dB 


1228.8 kbps 


4.0 dB 




4dB 


1843.2 kbps 


7.0 dB 




7dB 


2457.6 kbps 


10.0 dB 




10 dB 



15 If the pilot C/I is greater than the first threshold; the AT decodes the 

current packet and performs an error check in step S350. The error check can be 
performed in many ways. In the present invention, a CRC error checks is | 
performed. 

20 If no errors are found in the CRC check in step S360, the AT trarismitB an 

ACK signal to the AN and the packet to an upper layer in step S370. As stated 
before, the ACK signal indicates that the received packet has no errors. Upon 
receipt of the ACK signal, the AN discontinues retransmission of the packet and 
initiates transmission of the next packet On the other hand, if errors are found in 

25 the CRC check in step S3 60, the AT detenriines a data rate corresponding to the 

pilot C/I in step S362 and transmits DRC(Data Rate Control) information 
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indicating the determined data rate to the AN in step S364. Upon receipt of the 
DRC information, the AN retransmits the packet at the requested data rate. 

If the pilot C/I is equal to or less than the first threshold in step S340, the 
AT compares the pilot C/I with a predetermined second threshold in step S342. 
The second threshold is a pilot C/I or an accumulated pilot C/I with which packet 
errors are sure to exist even if the current packet is repeatedly transmitted a total 
slot number of times. 

If the pilot C/I is less than the second threshold, the AT quits decoding 
and transmits a NACK signal to the AN to discontinue the retransmission of the 
current packet in step S344. As stated before, the NACK signal indicates that the 
received packet is abnormal. In this case, the upper layer considers the current 
packet as an error. Upon receipt of the NACK signal, the AN discontinues the 
retransmission of the packet, or retransmits the packet from the beginning slot If 
the pilot C/I is greater than or equal to the second threshold, the AT determines 
the data rate corresponding to the pilot C/I in step S362 and transmits the DRC 
information to the AN in step S364. Upon receipt of the DRC information, the 
AN retransmits the packet at die requested data rate. 

The second threshold is calculated by 

second threshold = (required C/I x total number of slots for current packet + margin) 
k number of slots transmitted for current packet 
total number of slots for current packet 
(required C/I + margin) x number of slots transmitted for current packet 

0) 

or 

second threshold [dB] * required C/I[dB] - marginfdB] 

+ 10 x log 10 (number of slots transmitted for current packet) 

(2) 

The second threshold is calculated by dividing die required C/I 
corresponding to a current data rate by a predetermined margin and multiplying 
the number of already transmitted slots for the current packet The second 
threshold varies with the number of transmitted slots. The margin is determined 
according to the reliability of the second threshold. If the reliability of NACK is 
to be high, the margin increases and if the reliability of NACK is to be low, the 
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margin drops. 

Now there will be given a description of a second threshold when five 
slots were transmitted at 76.8kbps. A required C/I is -9.0dB according to Table 1 
5 and a margin is given as 3.0dB. The number of slots already transmitted is 

10*log(5) - 7.0 in dB scale. Then, the second threshold is -9.0dB - 3.06B + 7.0 
dB = -5.0dB. Table 2 lists second thresholds versus transmitted slot numbers at 
76.8kbps. 

10 (Table 2) 



Number of transmitted slots 


Second threshold 


1 


-12.0 dB 


2 


-9.0 dB 


3 


-7.2 dB 


4 


-6.0 dB 


5 


-5.0 dB 


6 


-4.2 dB 


7 


r -3.6 dB 


8 


-3.0 dB 



As described above, the AT transmits one of DRC, ACK, and NACK to 
the AN on the DRC channel according to the pilot C/I comparison result and the 
CRC check result. 

15 

Table 3 illustrates information examples transmitted on the DRC channel 
according to the embodiment of the present invention. 



(Table 3) 



DRC symbol 


Information 


0000 


38.4 kbps 


0001 


76.8 kbps 


0010 


102.4 kbps 


0011 


153.6 kbps (short) 


0100 


153.6 kbps (long) 


0101 


204.8 kbps 


0110 


307.2 kbps (short) 


0111 


307.2 kbps (long) 
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1000 


614.4 kbps 


1001 


921.6 kbps 


1010 


1228.8 kbps 


1011 


1843.2 kbps 


1100 


2457.6 kbps 


1101 


ACK 


1110 


not used 


mi 


NACK 



Referring to Table 3, values 0000 to 1100 of the 4-bit DRC symbol 
indicate data rates, 1101 indicates ACK, and 1111 indicates NACK, Short and 
long in Table 3 indicate a short packet and a long packet, respectively. 

5 

FIG. 6 illustrates the relationship in slot transmission/reception between 
the forward link and the reverse link in the HDR system according to the 
embodiment of the present invention. In FIG. 6, the AN repeatedly transmits a 
packet in slots on the forward link (AN Tx). Upon receipt of each slot, the AT 
10 feeds back one of DRC, ACK, and NACK on the reverse DRC channel (AT Tx). 

FIG. 7 is a block diagram of a transmitter in an HDR AT according to the 
embodiment of the present invention. Referring to FIG. 7, a C/I measurer 110 
measures the C/I of a pilot channel or a pilot symbol received from an AN. A C/I 

15 accumulator 120 determines whether the same packet was received previously 

and accumulates the pilot C/I values of the packets if the same packet exists. A 
C/I comparator 130 compares the accumulated pilot C/I with a first threshold and 
a second threshold, respectively and transmits the comparison results to a DRC 
controller 170. The DRC controller 170 determines a data rate corresponding to 

20 the measured pilot C/I and generates a DRC symbol representative of the data rate. 

A traffic symbol accumulator 140 accumulates the traffic symbols of the 
same packets and a decoder 1 50 decodes the accumulated traffic symbols only if 
the accumulated pilot C/I is greater man the first threshold. A CRC checker 160 
25 performs a CRC check on the decoded traffic symbols and transmits the check 

result to the DRC controller 170. 

The DRC controller 170 selects one of ACK, NACK, and a DRC symbol 
from a memory 180 based on the C/I comparison results and CRC check result 
30 and transmits the selected signal on a reverse DRC channel. The memory 180 
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stores information shown in Table 1 to be transmitted on the DRC channel. 

Modifications can be made to the above embodiment of the present 
invention. For example, if die accuracy of received C/I measurement (ie., 
5 received C/I measurement) is maintained within a predetermined range, the ACK 

signal can be transmitted directly without the CRC check. That is, the AT 
compares the received C/I of a forward pilot signal with the first threshold in step 
S340 and if the received C/I is greater than the first threshold, it transmits the 
ACK signal directly to the AN in step S3 70, as shown in FIG. 5. 

10 

It can be further contemplated that if the received C/I is equal to or less 
than the first threshold in step S340, it jumps to steps S362 and S364 and requests 
packet retransmission to the AN. 

15 The AT can compare the received C/I with the second threshold in step 

S342 before comparing it with the first threshold and if the received C/I is less 
than the second threshold, the AT can transmit the NACK signal directly to the 
AN in step S344. 

20 FIG. 8 is a flowchart illustrating a packet retransmission requesting | 

procedure in a hybrid ARQ system according to another embodiment of the 
present invention. Referring to FIG. 8, upon receipt of a packet from an AN in 
step S410, an AT measures the C/I of a pilot channel in the time period when the 
packet is transmitted (hereinafter, referred to as the current packet period). If the 

25 measured pilot C/I of the same packet exists, the AT accumulates the pilot C/I of 

the current packet to the existing pilot C/I in step S420. In step S430, if the same 
packet was received previously, the AT accumulates the traffic symbols of the 
same packets in steps S430. In the case of non-hybrid ARQ, the traffic symbols 
are not accumulated in step S430. 

30 

The AT compares the pilot C/I measurement or the accumulated pilot C/I 
with a predetermined first threshold in step S440. The first threshold is calculated 
by accumulating a C/I corresponding to the data rate of the current packet as 
many times as the number of packet occurrences. If the pilot C/I is greater than 
35 the first threshold, the AT decodes the accumulated traffic symbols and performs 

a CRC check on the decoded traffic symbols in step S450. 



(30) 



If no errors are found in the CRC check in step S460, the AT feeds back 
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the ACK signal to the AN so that the AN discontinues retransmission of the 
current packet in step S470. The AT transmits the current packet to an upper 
layer and discards the decoded data and the pilot C/I in step S480. If errors are 
found in the CRC check in step S460, the AT transmits a signal requesting 
5 retransmission of the current packet to the AN in step S462. 

On the other hand, if the pilot C/l is equal to or less than the first 
threshold, the AT compares the pilot C/I with a predetermined second threshold in 
step S442. The second threshold is a value at which packet errors are sure to be 
10 generated even if the current packet is transmitted as many times as allowed for 

the packet The second threshold varies with the number of packet occurrences. 
In the ARQ system, the second threshold is calculated by dividing a required C/I 
corresponding to the current data rate by a predetermined margin, and multiplying 
the number of occurrence of the current packet, as in Eq (1). 

15 

If the pilot C/I is less than the second threshold, the AT transmits the 
NACK signal to the AN in step S446. Upon receipt of the HACK signal, the AN 
initiates transmitting the packet from the beginning slot, or gives up 
retransmission of the packet and allocates the resources assigned for the packet to 
20 another user. If the pilot C/I is greater than or equal to the second threshold, the 

AT transmits me signal requesting retransmission of the packet to the AN in step 
S462. 

In the second embodiment of the present invention as described above, if 
25 the received pilot C/I is greater than the first threshold and CRC errors are found, 

and if the received pilot C/I is equal to or less than the first threshold and greater 
than a second threshold, the AT transmits the retransmission request signal to the 
AN. 

30 Similarly to the first embodiment of the present invention, modifications 

can be made to the second embodiment If the accuracy of received C/l 
measurement is maintained within a predetermined range, the ACK signal can be 
transmitted directly without the CRC check. The AT compares the received C/l 
of a forward pilot signal with the first threshold in step S440 and if me received 

35 C/l is greater man the first threshold, it transmits the ACK signal directly to the 

AN in step S470. 

If the received C/I is equal to or less than the first threshold in step S440, 
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it jumps to step S462 and requests packet retransmission to the AN. 

The AT can compare the received C/I with the second threshold in step 
442 before comparing it with the first threshold and if the received C/I is less than 
5 the second threshold, the AT can transmit the NACK signal directly to the AN in 

step S446. 

The present invention has the following advantages: (1) unnecessary 
decoding and CRC check can be omitted by performing decoding and a CRC 

10 check according to a received C/I measurement in both a link adaptation system 

and an ARQ system. Therefore, channel throughput is increased, the power 
required for decoding is reduced, and me decrease of feedback time reduces the 
required capacity of a memory in a transmitter; and (2) unnecessary packet 
retransmission is prevented by estimating reception link conditions and 

1 5 transmitting the ACfC or NACK signal according to the received C/I measurement 

While the invention has been shown and described with reference to 
certain preferred embodiments thereof, it will be understood by those skilled in 
the art that various changes in form and details may be made therein without 
20 departing from the spirit and scope of the invention as defined by the appended 

claims. 
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WHAT IS CLAIMED IS: 

1. A method of controlling transmission of a data packet from an 
access network (AN) in an access terminal (AT) of a mobile telccommumcation 
system where the AN transmits the data packet in successive time slots, each slot 

5 having a plurality of data bits, and the AT receives the data packet from the AN, 

the method comprising the steps of: 

comparing a received C/l of a forward pilot signal received from the AN 
with a predetermined first threshold; 

checking for errors in the data packet in a received time slot if the 
1 0 received power is greater than the first threshold; and 

transmitting a signal requesting termination of retransmission of the data 
packet to the AN if no errors are found in the data packet after said checking. 

2. The method of claim 1, further comprising the steps of: 
determining wherther it is a low data rate using a length of a preamble of 

the received data packet; and 

proceeding further with the comparison step if the determined data rate is 
the low data rate, wherein the low data rate repeatedly transmits the same packet 
two times or more. 

3 . The method of claim 1 , further comprising the steps of: 
determining a data rate corresponding to the received power if errors are 

found in the data packet in the error check; and 

requesting retransmission of the data packet by transmitting the 
determined data rate to the AN. 

4. The method of claim 1 , further comprising the steps of: 
determining a data rate corresponding to the received power if the 

received power is equal to or less than the first threshold; and 
30 requesting retransmission of the data packet by tiarisrnrttmg the 

detennined data rate to the AN. 

5. The method of claim 1 , farther comprising the steps of: 
comparing the received power with a predetermined second threshold if 

35 the received power is equal to or less than the first threshold; and 

transmitting the signal requesting termination of retransmission of the 
data packet to the AN if the received power is less than the second threshold. 
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6. The method of claim 5 , further comprising the steps of: 
determining the data rate corresponding to the received power if the 

received power is equal to or greater than the second threshold; and 

requesting retransmission of the data packet by transmitting the 
5 determined data rate to the AN. 

7. The method of any of claims 1,4 and 5, the first threshold is 
calculated by accumulating a C/I corresponding to the data rate of the current data 
packet as many times as the maximum number of the data packet transmissions. 

10 

8. The method as claimed in either of claims 5 and 6, the second threshold is 
calculated by dividing the required C/I corresponding to a current data rate by a 
predetermined margin and multiplying the number of already transmitted slots for 
the current data packet 

15 

9. A method of controlling transmission of a data packet from an 
access network (AN) in an access terminal (AT) of a mobile telecommunication 
system where the AN transmits the data packet in successive time slots each 
having a plurality of data bits and the AT receives the data packet from the AN Q, 

20 the method comprising the steps of 

comparing a received C/I of a forward pilot signal received from the AN 
with a redetermined first threshold; and 

transitu tting a signal requesting termination of retransmission of the data 
packet to the AN if the received power is greater than the first threshold. 

25 

1 0 . The method of claim 9, further comprising the steps of: 
determining whether it is a low data rate using a length of a preamble of 
the received data packet; and 

proceeding further with the comparison stepif the determined data rate is 
30 the low data rate, wherein the low data rate repeatedly transmits the same packet 

two times or more. 



11. The method of claim 9, further comprising the steps of: 
35 detenrnning a data rate corresponding to the received power if the 

received power is equal to or less than the first threshold; and 

requesting retransmission of the data packet by tramrmtting the 
determined data rate to the AN. 
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12. The method of claim 11, further comprising the steps of: 
comparing the received power with a predetermined second threshold if 

the received power is equal to or less than the first threshold; and 
5 transmitting the signal requesting termination of retransmission of the 

data packet to the AN if the received power is less than the second threshold. 

13. The method of claim 12, further comprising the steps oft 
deterrnining the data rate corresponding to the received power if the 

10 received power is equal to or greater than the second threshold; and 

requesting retransmission of the data packet by transmitting the 
determined data rate to the AN. 



14. The method of any of claims 9 to 13, wherein the first threshold 
IS can he calculated by accumulating a C/l corresponding to the data rate of the 

current data packet as many times as the maximum number of data packet 



15. The method as claimed in either of claims 12 and 13, wherein the 
20 second threshold is calculated by dividing the required C/l corresponding to a 

current data rate by a predetermined margin and multiplying the number of 
already transmitted slots for the current data packet 



16. A method of controlling transmission of a data packet from an 
25 access network (AN) in an access terminal (AT) of a mobile telecommunication 

system where the AN transmits the data packet in successive tirne slots each 
having a plurality of data bits and the AT receives the data packet from the AN, 
the method comprising the steps of: 

comparing a received C/l of a forward pilot signal received from the AN 
30 with a predetermined threshold; and 

transmitting a signal requesting termination of retransmission of the data 
packet to the AN if the received power is less man the threshold. 

17. The method of claim 16, further comprising the steps of: 

35 deteraming whether it is a low data rate using a length of a preamble of 

the received data packet; and 

Proceeding further with the comparison step if the determined data rate is 
the low data rate, wherein the low data rate repeatedly transmits the same data 
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packet two times or more. 

18. The method of claim 16, the threshold is calculated by multiplying a 
received C/7 corresponding to a current data rate by the maximum number of data 
5 packet transmissions, subtracting a predetermined margin from the product, and 

multiplying the difference by a ratio of the number of already transmitted slots to 
the total number of slots transmittable for the data packet. 

10 19. A method of controlling transmission of a data packet from an 

access network (AN) in an access terminal (AT) of a mobile telecommunication 
system where the AN transmits the data packet in successive time slots each 
having a plurality of data bits and the AT receives the data packet from the AN, 
the method comprising the steps of: 

15 comparing a received C/l of a forward pilot signal received from the AN 

with a predetermined first threshold; 

determining a data rate corresponding to the received power if the 
received power is less man or equal to the first threshold; and 

requesting retransmission of the data packet to the AN by transmitting the 

20 determined data rate to the AN. 

20. The method of claim 19, further comprising the steps of: 
determining whether it is a low data rate using a length of a preamble of 

the received data packet; and 
25 proceeding further with the comparison step if the determined data rate is 

the low data rate, wherein the low data rate repeatedly transmits the same data 

packet two times or more. 

30 21 . The method of claim 19, former comprising the steps of: 

comparing the received power with a predetermined second threshold if 
the received power is equal to or less than the first threshold; 

determining the data rate corresponding to the received power if the 
received power is equal to or greater than the second threshold; and 
35 requesting retransmission of the data packet by transmitting me 

determined data rate to the AN. 



22. 



The method of any of claims 19 to 21, the first threshold is 
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calculated by accumulating a C/I corresponding to the data rate of the current data 
packet as many times as the maximum number of data packet transmissions 

23. The method of claim 21, the second threshold is calculated by dividing 
the required C/I corresponding to a current data rate by a predetermined margin 
and multiplying the number of already transmitted slots for the current data 
packet 



24. A method of controlling transmission of a data packet from an 
10 access network (AN) in an access terminal (AT) of a mobile telecommunication 

system where the AN transmits the data packet in successive time slots each 
having a plurality of data bits and the AT receives the data packet from the AN, 
the method comprising the steps of: 

comparing a received C/I of a forward pilot signal received from the AN 
15 with a predetermined first threshold; and 

requesting retransmission of the data packet by transmitting a determined 
data rate to the AN if the received power is equal to or less man the first threshold. 

25. The method of claim 24, further comprising the steps of: 

20 determining whether it is a low data rate using a length of a preamble of 

the received data packet; and 

proceeding further with the comparison step if the determined data rate is 
the low data rate, wherein the low data rate repeatedly transmits the same data 
packet two times or more. 

25 

26. The method of claim 24, further comprising the steps of: 
comparing the received power with a predetermined second threshold if 

the received power is equal to or less than the first threshold; and 

requesting retransmission of the data packet to the AN if the received 
30 power is equal to or greater than the second threshold. 

27. The method of any of claims 24 to 26, the first threshold is 
calculated by accumulating a C/I corjesponding to the data rate of the current data 
packet as many times as the maximum number of data packet transmissions 

35 28. The method of claim 26, the second threshold is calculated by dividing 

the required C/I corresponding to a current data rate by a predetermined margin 
and multiplying the number of already transmitted slots for the current data 
packet 
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29. An apparatus for controlling transmission of a data packet from 
an access network (AN) in an access terminal (AT) of a mobile 
telecommunication system where the AN transmits the data packet in successive 
time slots each having a plurality of data bits and the AT receives the data packet 
from the AN, the apparatus comprising: 

a device for comparing a C/I of a forward pilot signal received from the 
AN with a predetermined first threshold; 

a device for decoding a data packet in a received time slot and checking 
for errors in the decoded data packet if the received power is greater man the first 
threshold; and 

a device for transmitting a signal requesting termination of retransmission 
of the data packet to the AN if no errors are found in the data packet 

30. The apparatus of claim 29, the comparator detects the length of 
the data preamble of the received time slot, determines whether that is the low 
data rate and performs the comparison if the determined data rate is a low data 
rate, wherein the low data rate repeatedly transmits the same data packet two 
times or more. 

31. The apparatus of claim 29, further comprising: 

a device for cieterminrag a data rate corresponding to the received power 
if errors are found in the decoded data packet; and 

a device for requesting retransmission of the data packet by transmitting 
the determined data rate to the AN. 

32. The apparatus of claim 3 1 , further comprising: 

a device for determining a data rate corresponding to the received power 
if the received power is equal to or less than the first threshold; and 

a device for requesting retransrnission of the data packet by transmrtting 
the determined data rate to the AN . 

33. The apparatus of claim 31, further comprising: 

a device for comparing the received power with a predetermined second 
threshold if the received power is equal to or less than the first threshold; and 

a device for transmitting the signal requesting termination of 
retransmission of the data packet to the AN if the received power is less than the 
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second threshold. 

34. The apparatus of claim 33, further comprising: 

a device for determining the data rate corresponding to the received 
5 power if the received power is equal to or greater than the second threshold; and 

a device for requesting retransmission of the data packet by transmitting 
the determined data rate to the AN. 

35. The apparatus of any of claims 29 to 34, the first threshold is 
10 calculated by accumulating a C/I corresponding to the data rate of the current data 

packet as many times as the maximum number of data packet transmissions 

36. The apparatus as claimed in rather of claims 33 and 34, the second 
threshold is calculated by dividing the required C/I corresponding to a current 

15 data rate by a predetermined margin and multiplying the number of already 

transmitted slots for the current data packet 

37. An apparatus for controlling transmission of a data packet from 
an access network (AN) in an access terminal (AT) of a mobile 

20 telecommunication system where the AN transmits the data packet m successive 

time slots each having a plurality of data bits and the AT receives the data packet 

from the AN, the apparatus comprising: 

a device for comparing a received C/I of a forward pilot signal received 

from the AN with a predetermined first threshold; and 
25 a device for transmitting a signal requesting termination of retransmission 

of the data packet to the AN if the received power is greater than the first 

threshold. 

38. The apparatus of claim 37, the comparator detects the length of 
30 the data preamble of the received time slot, determines whether that is the low 

data rate and performs the comparison if the determined data rate is a low data 
rate, wherein the low data rate repeatedly transmits the same data packet two 
times or more. 

35 39. The apparatus of claim 37, further coniprising: 

a device for determining a data rate corresponding to the received power 
if the received power is equal to or less than the first threshold; and 

a device for requesting retransmission of the data packet by transmitting 
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the determined data rale to the AN. 



40. The apparatus of claim 37, : 
5 a device for comparing the received power with a predetermined 

second threshold if the received power is equal to or less than the first threshold; 
and 

a device for transmitting the signal requesting 
retransmission of the data packet to the AN if the received power is less t 
1 0 second threshold. 

41. The apparatus of claim 40, further comprising: 
a device for determining a data rate corresponding to the received t 

if the received power is equal to or greater than the second threshold; and 
] 5 a device for requesting retransmission of the data packet by transmitting 

the determined data rate to the AN. 



42. The apparatus of any of claims 37 to 41, wherein the first 
threshold is . calculated by accumulating a C/1 corresponding to the data rate of 
20 the current data packet as many tiroes as the maximum number of data packet 



43. The apparatus as claimed in either of claims 40 and 41, wherein 
the second threshold is calculated by dividing the required C/I corresponding to a 

25 current data rate by a predetermined margin and multiplying the number of 

already transmitted slots for the current data packet 

44. An apparatus for controlling transmission of a data packet from 
an access network (AN) in an access terminal (AT) of a mobile 

30 telecommunication system where the AN transmits the data packet in successive 

time slots each having a plurality of data bits and the AT receives the data packet 

from the AN, the method comprising: 

a device for comparing a received C/I of a forward pilot signal received 

from the AN with a predetermined threshold; and 
35 a device for transmitting a signal requesting termination of retransmission 

of the data packet to the AN if the received power is less than the threshold. 

45. The apparatus of claim 44, the comparator detects the length of 
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the data preamble of the received time slot, determines whether mat is the low 
data rate and performs the comparison if the determined data rate is a low data 
rate, wherein the low data rate repeatedly transmits the same data packet two 
times or more. 

5 

46. The apparatus as claimed in either of claims 44 and 45, the threshold 
is calculated by multiplying a received C/I corresponding to a current data rate by 
the maximum number of data packet transmissions, subtracting a predetermined 
margin from the product, and multiplying the difference by a ratio of the number 

10 of already transmitted slots to the total number of slots transmittable for the data 

packet 

47. An apparatus for controlling transmission of a data packet from 
an access network (AN) in an access terminal (AT) of a mobile 

15 telecommunication system where the AN transmits the data packet in successive 

time slots each having a plurality of data bits and the AT receives the data packet 
from the AN, the apparatus comprising: 

a device for comparing a received C/I of a forward pilot signal received 
from the AN with a predetermined first threshold; 
20 a device for octermining a data rate corresponding to the received power 

if the received power is less than or equal to the first threshold; and 

a device for requesting retransmission of the data packet to the AN by 
transmitting the determined data rate to the AN. 

25 48. The apparatus of claim 47, the comparator detects the length of 

the data preamble of the received time slot, determines whether that is the low 
data rate and performs the comparison if the determined data rate is a low data 
rate, wherein the low data rate repeatedly transmits the same data packet two 
times or more. 

30 

49 . The apparatus of claim 47, further comprising: 

a device for comparing the received power with a predetermined second 
threshold if the received power is equal to or less than the first threshold; 

a device for determining the data rate corresponding to the received 
35 power if the received power is equal to or greater than the second threshold; and 

a device for requesting refransmission of the data packet by transmitting 
the determined data rate to the AN. 
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20 



25 



50. The apparatus of any of claims 47 to 49, the first threshold is 
calculated by accumulating a C/I corresponding to the data rate of the current data 
packet as many times as the maximum number of data packet transmissions 

51. The apparatus of claim 49, the second threshold is calculated by 
dividing the required C/I corresponding to a current data rate by a predetermined 
margin and multiplying the number of already transmitted slots for the current 
data packet 

52. An apparatus for controlling transmission of a data packet from 
an access network (AN) in an access terminal (AT) of a mobile 
telecommunication system where the AN transmits the data packet in successive 
time slots each having a plurality of data bits and the AT receives the data packet 
from the AN, the apparatus comprising: 

a device for comparing a received C/I of a forward pilot signal received 
from the AN with a predetermined first threshold; and 

a device for requesting retransmission of the date packet by transmitting 
the determined data rate to the AN if the received power is equal to or less man 
the first threshold. 

53. The apparatus of claim 52, the comparator detects the length of 
the data preamble of the received time slot, determines whether that is the low 
data rate and performs the comparison if the determined data rate is a low data 
rate, wherein the low data rate repeatedly transmits the same dt 
times or more. 



54. The apparatus of claim 52, further comprising: 

a device for comparing the received power with a predetermined second 

threshold if the received power is equal to or less than the first threshold; and 
30 a device for requesting retransmission of the data packet to the AN if the 

received power is equal to or greater than the second threshold. 



35 



55. The apparatus of any of claims 52 to 54, the first threshold is 
calculated by accumulating a C/I corresponding to the data rate of the current data 
packet as many times as the maximi 



56. 



The apparatus of claim 54, the second threshold is calculated by 
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dividing the required C/I corresponding to a current data rate by a predetermined 
margin and multiplying the number of already transmitted slots for the current 
data packet 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

In an approach for said terminal to control transmission of the data packet by said base station 
by migration communication system containing the base station which transmits the data packet 
which is going to transmit two or more data bits through the continuation time slot which it has, 
respectively, and the terminal which receives said data packet from said base station, 
A process [ the 1st predetermined threshold / value / of the forward direction pilot signal 
received from said base station / received-power 1 

The process in which the error of the data packet in the time slot which received will be 
inspected if said received-power value is larger than said 1st threshold, 

The process in which the signal which requires that re-transmission of said data packet should 

be ended when there is no error in said data packet as a result of said error checking is 

transmitted to said base station 

****** — the approach characterized by things. 

[Claim 2] 

The process in which inspect the die length of the preamble of said data packet which received, 
and it checks whether it is a rate of low-speed data transmission, 

The process which will advance in said comparison process if it is a rate of low-speed data 
transmission as a result of said check 
It contains in a pan and is here, 

Said rate of low-speed data transmission is an approach according to claim 1 characterized by 
being the rate of data transmission which carries out repetitive transmission of the same packet 
twice or more. 
[Claim 3] 

The process in which the rate of data transmission corresponding to said received-power value 
is decided when said data packet has an error as a result of said error checking, 
The process in which transmit said rate of decision data transmission to said base station, and 
re-transmission of said data packet is required 

The approach according to claim 1 characterized by containing in a pan. 
[Claim 4] 

The process in which the rate of data transmission corresponding to said received-power value 
will be decided if said received-power value is smaller than said 1st threshold or the same, 
The process in which transmit said rate of decision data transmission to said base station, and 
re-transmission of said data packet is required 

The approach according to claim 1 characterized by containing in a pan. 
[Claim 5] 

A process [ the 2nd predetermined threshold / value / said / received-power ] if said received- 
power value is smaller than said 1 st threshold or the same, 

The process in which the signal which will require that re-transmission of said data packet 
should be ended if said received-power value is smaller than said 2nd threshold is transmitted to 
said base station 



The approach according to claim 1 characterized by containing in a pan. 
[Claim 6] 

The process in which the rate of data transmission corresponding to said received-power value 
will be decided if said received-power value is larger than said 2nd threshold or the same, 
The approach according to claim 5 characterized by including further the process in which 
transmit said rate of decision data transmission to said base station, and re-transmission of said 
data packet is required. 
[Claim 7] 

Said 1 st threshold is the approach of any one publication among claim 1 characterized by being 
the value to which only said count of data packet transmission accumulated the received-power 
value corresponding to the rate of data transmission of said current data packet, claim 4, and 
claim 5. 
[Claim 8] 

Said 2nd threshold is an approach according to claim 5 or 6 which does the division of the 
received-power value corresponding to the current rate of data transmission at intervals of 
predetermined allowances, and is characterized by being the value which multiplied by the 
number of the slots already transmitted to the current data packet. 
[Claim 9] 

In an approach for said terminal to control transmission of the data packet by said base station 
by migration communication system containing the base station which transmits the data packet 
which is going to transmit two or more data bits through the continuation time slot which it has, 
respectively, and the terminal which receives said data packet from said base station, 
A process [ the 1st predetermined threshold / value / of the forward direction pilot signal 
received from said base station / received-power ], 

The process in which the signal which will require that re-transmission of said data packet 
should be ended if said received-power value is larger than said 1st threshold is transmitted to 
said base station 

****** — the approach characterized by things. 
[Claim 10] 

The process in which inspect the die length of the preamble of said data packet which received, 
and it checks whether it is a rate of low-speed data transmission, 

The process which will advance in said comparison process if it is a rate of low-speed data 
transmission as a result of said check 
It contains in a pan and is here. 

Said rate of low-speed data transmission is an approach according to claim 9 characterized by 
being the rate of data transmission which carries out repetitive transmission of the same packet 
twice or more. 
[Claim 11] 

The process in which the rate of data transmission corresponding to said received-power value 
will be decided if said received-power value is smaller than said 1st threshold or the same, 
The process in which transmit said rate of decision data transmission to said base station, and 
re-transmission of said data packet is required 

The approach according to claim 9 characterized by containing in a pan. 
[Claim 12] 

A process [ the 2nd predetermined threshold / value / said / received-power ] if said received- 
power value is smaller than said 1st threshold or the same, 

The process in which the signal which will require that re-transmission of said data packet 
should be ended if said received-power value is smaller than said 2nd threshold is transmitted to 
said base station 

The approach according to claim 1 1 characterized by containing in a pan. 
[Claim 13] 

The process in which the rate of data transmission corresponding to said received-power value 
will be decided if said received-power value is larger than said 2nd threshold or the same, 
The process in which transmit said rate of decision data transmission to said base station, and 



re-transmission of said data packet is required 

The approach according to claim 12 characterized by containing in a pan. 
[Claim 14] 

Said 1st threshold is the approach of any one publication among claim 9 characterized by being 
the value to which only the count of data packet transmission accumulated the received-power 
value corresponding to the rate of data transmission of said current data packet thru/or claim 
13. 

[Claim 15] 

Said 2nd threshold is an approach according to claim 12 or 13 which does the division of the 
received-power value corresponding to the current rate of data transmission at intervals of 
predetermined allowances, and is characterized by being the value which multiplied by the 
number of the slots already transmitted to said current data packet. 
[Claim 16] 

In an approach for said terminal to control transmission of the data packet by said base station 
by migration communication system containing the base station which transmits the data packet 
which is going to transmit two or more data bits through the continuation time slot which it has, 
respectively, and the terminal which receives said data packet from said base station, 
A process [ a predetermined threshold / value / of the forward direction pilot signal received 
from said base station / received-power ], 

The process in which the signal which will require that re-transmission of said data packet 
should be ended if said received-power value is smaller than said threshold is transmitted to said 
base station 

****** — the approach characterized by things. 
[Claim 17] 

The process in which inspect the die length of the preamble of said data packet which received, 
and it checks whether it is a rate of low-speed data transmission, 
Process which will advance in said comparison process if it is a rate of low-speed data 
transmission as a result of said check It contains further and is here, 

Said rate of low-speed data transmission is an approach according to claim 1 6 characterized by 
being the rate of data transmission which carries out repetitive transmission of the same packet 
twice or more. 
[Claim 18] 

Said threshold is an approach according to claim 1 6 characterized by being the value which 
multiplied the received-power value corresponding to the current rate of data transmission only 
by the count of data packet transmission, and the value which multiplied the difference with 
predetermined allowances spacing by a number of a slot to the total of the slot of said data 
packet which can be transmitted of already transmitted ratios. 
[Claim 19] 

In an approach for said terminal to control transmission of the data packet by said base station 
by migration communication system containing the base station which transmits the data packet 
which is going to transmit two or more data bits through the continuation time slot which it has, 
respectively, and the terminal which receives said data packet from said base station, 
A process [ the 1st predetermined threshold / value / of the forward direction pilot signal 
received from said base station / received-power ], 

The process in which the rate of data transmission corresponding to said received-power value 
will be decided if said received-power value is smaller than said 1st threshold or the same, 
The process in which transmit said rate of decision data transmission to said base station, and 
re-transmission of said data packet is required 
****** — the approach characterized by things. 
[Claim 20] 

The process in which inspect the die length of the preamble of said data packet which received, 
and it checks whether it is a rate of low-speed data transmission, 

The process which will advance in said comparison process if it is a rate of low-speed data 
transmission as a result of said check 



It contains in a pan and is here, 

Said rate of low-speed data transmission is an approach according to claim 1 9 characterized by 
being the rate of data transmission which carries out repetitive transmission of the same packet 
twice or more. 
[Claim 21] 

A process [ the 2nd predetermined threshold / value / said / received-power ] if said received- 
power value is smaller than said 1 st threshold or the same, 

The process in which the rate of data transmission corresponding to said received-power value 
will be decided if said received-power value is larger than said 2nd threshold or the same, 
The process in which transmit said rate of decision data transmission to said base station, and 
re-transmission of said data packet is required 

****** — the approach according to claim 1 9 characterized by things. 
[Claim 22] 

Said 1 st threshold is the approach of any one publication among claim 1 9 characterized by being 
the value to which only the count of data packet transmission accumulated the received-power 
value corresponding to the rate of data transmission of said current data packet thru/or claim 
21. 

[Claim 23] 

Said 2nd threshold is an approach according to claim 21 which does the division of the received- 
power value corresponding to the current rate of data transmission at intervals of predetermined 
allowances, and is characterized by being the value which multiplied by the number of the slots 
already transmitted to said current data packet. 
[Claim 24] 

In an approach for said terminal to control transmission of the data packet by said base station 
by migration communication system containing the terminal which receives said data packet from 
the base station which transmits the data packet which is going to transmit two or more data 
bits through the continuation time slot which it has, respectively, and said base station, 
A process [ the 1 st predetermined threshold / value / of the forward direction pilot signal 
received from said base station / received-power ], 

The process in which re-transmission of said data packet will be required of said base station if 
said received-power value is smaller than said 1st threshold or the same 
****** — the approach characterized by things. 
[Claim 25] 

The process in which inspect the die length of the preamble of said data packet which received, 
and it checks whether it is a rate of low-speed data transmission, 

The process which will advance in said comparison process if it is a rate of low-speed data 
transmission as a result of said check 
It contains in a pan and is here, 

Said rate of low-speed data transmission is an approach according to claim 24 characterized by 
being the rate of data transmission which carries out repetitive transmission of the same packet 
twice or more. 
[Claim 26] 

A process [ the 2nd predetermined threshold / value / said / received-power ] if said received- 
power value is smaller than said 1st threshold or the same, 

The process in which re-transmission of said data packet will be required of said base station if 
said received-power value is larger than said 2nd threshold or the same 
The approach according to claim 24 characterized by containing in a pan. 
[Claim 27] 

Said 1st threshold is the approach of any one publication among claim 24 characterized by being 
the value to which only the count of data packet transmission accumulated the received-power 
value corresponding to the rate of data transmission of said current data packet thru/ or claim 
26. 

[Claim 28] 

Said 2nd threshold is an approach according to claim 26 which does the division of the received- 



power value corresponding to the current rate of data transmission at intervals of predetermined 
allowances, and is characterized by being the value which multiplied by the number of the slots 
already transmitted to said current data packet. 
[Claim 29] 

In the equipment for controlling transmission of the data packet by said base station by 
migration communication system containing the base station which transmits the data packet 
which is going to transmit two or more data bits through the continuation time slot which it has, 
respectively, and the terminal which receives said data packet from said base station, 
Equipment [ the 1st predetermined threshold / value / of the forward direction pilot signal 
received from said base station / received-power 1 

Equipment which will decrypt the data packet in the time slot which received, and will inspect an 
error if said received-power value is larger than said 1st threshold, 

Equipment which transmits the signal which requires that re-transmission of said data packet 
should be ended when there is no error in said data packet as a result of said error checking to 
said base station Equipment characterized by containing. 
[Claim 30] 

Said comparison equipment is equipment according to claim 29 characterized by being the rate 
of data transmission which carries out repetitive transmission of the packet with said same rate 
of low-speed data transmission twice or more here although said comparison process will be 
performed if it is a rate of low-speed data transmission after inspecting the die length of the 
data preamble in said time slot which received and checking whether it is a rate of low-speed 
data transmission. 
[Claim 31] 

Equipment which determines the rate of data transmission corresponding to said received-power 
value when said decryption data packet has an error as a result of said error checking, 
Equipment which transmits said rate of decision data transmission to said base station, and 
requires re-transmission of said data packet 

Equipment according to claim 29 characterized by containing in a pan. 
[Claim 32] 

Equipment which will determine the rate of data transmission corresponding to said received- 
power value if said received-power value is smaller than said 1st threshold or the same, 
Equipment which transmits said rate of decision data transmission to said base station, and 
requires re-transmission of said data packet 

Equipment according to claim 31 characterized by containing in a pan. 
[Claim 33] 

Equipment [ the 2nd predetermined threshold / value / said / received-power ] if said received- 
power value is smaller than said 1st threshold or the same, 

Equipment which transmits the signal which will require that re-transmission of said data packet 
should be ended if said received-power value is smaller than said 2nd threshold to said base 
station 

Equipment according to claim 31 characterized by containing in a pan. 
[Claim 34] 

Equipment which will determine the rate of data transmission corresponding to said received- 
power value if said received-power value is larger than said 2nd threshold or the same, 
Equipment which transmits said rate of decision data transmission to said base station, and 
requires re-transmission of said data packet 

Equipment according to claim 33 characterized by containing in a pan. 
[Claim 35] 

Said 1st threshold is equipment of any one publication among claim 29 characterized by being 
the value to which only the count of data packet transmission accumulated the received-power 
value corresponding to the rate of data transmission of said current data packet thru/or claim 
34. 

[Claim 36] 

Said 2nd threshold is equipment according to claim 33 or 34 which does the division of the 



received-power value corresponding to the current rate of data transmission at intervals of 
predetermined allowances, and is characterized by being the value which multiplied by the 
number of the slots already transmitted to said current data packet 
[Claim 37] 

In the equipment for controlling transmission of the data packet by said base station by 
migration communication system containing the base station which transmits the data packet 
which is going to transmit two or more data bits through the continuation time slot which it has, 
respectively, and the terminal which receives said data packet from said base station, 
Equipment [ the 1 st predetermined threshold / value / of the forward direction pilot signal 
received from said base station / received-power ], 

Equipment which transmits the signal which will require that re-transmission of said data packet 
should be ended if said received-power value is larger than said 1st threshold to said base 
station 

****** — the equipment characterized by things. 
[Claim 38] 

Said comparison equipment is equipment according to claim 37 characterized by being the rate 
of data transmission which carries out repetitive transmission of the packet with said same rate 
of low-speed data transmission twice or more here although said comparison process will be 
performed if it is a rate of low-speed data transmission after inspecting the die length of the 
data preamble in said time slot which received and checking whether it is a rate of low-speed 
data transmission. 
[Claim 39] 

Equipment which will determine the rate of data transmission corresponding to said received- 
power value if said received-power value is smaller than said 1 st threshold or the same, 
Equipment which transmits said rate of decision data transmission to said base station, and 
requires re-transmission of said data packet 

Equipment according to claim 37 characterized by containing in a pan. 
[Claim 40] 

Equipment [ the 2nd predetermined threshold / value / said / received-power ] if said received- 
power value is smaller than said 1st threshold or the same, 

Equipment which transmits the signal which will require that re-transmission of said data packet 
should be ended if said received-power value is smaller than said 2nd threshold to said base 
station 

Equipment according to claim 37 characterized by containing in a pan. 
[Claim 41] 

Equipment which will determine the rate of data transmission corresponding to said received- 
power value if said received-power value is larger than said 2nd threshold or the same, 
Equipment which transmits said rate of decision data transmission to said base station, and 
requires re-transmission of said data packet 

Equipment according to claim 40 characterized by containing in a pan. 
[Claim 42] 

Said 1st threshold is equipment of any one publication among claim 37 characterized by being 
the value to which only the count of data packet transmission accumulated the received-power 
value corresponding to the rate of data transmission of said current data packet thru/or claim 
41. 

[Claim 43] 

Said 2nd threshold is equipment according to claim 40 or 41 which does the division of the 
received-power value corresponding to the current rate of data transmission at intervals of 
predetermined allowances, and is characterized by being the value which multiplied by the 
number of the slots already transmitted to said current data packet. 
[Claim 44] 

In the equipment for controlling transmission of the data packet by said base station by 
migration communication system containing the terminal which receives said data packet from 
the base station which transmits the data packet which is going to transmit two or more data 



bits through the continuation time slot which it has, respectively, and said base station, 
Equipment [ a predetermined threshold / value / of the forward direction pilot signal received 
from said base station / received-power ], 

Equipment which transmits the signal which will require that re-transmission of said data packet 
should be ended if said received-power value is smaller than said threshold to said base station 
****** — the equipment characterized by things. 
[Claim 45] 

Said comparison equipment is equipment according to claim 44 characterized by being the rate 
of data transmission which carries out repetitive transmission of the packet with said same rate 
of low-speed data transmission twice or more here although said comparison process will be 
performed if it is a rate of low-speed data transmission after inspecting the die length of the 
data preamble in said time slot which received and checking whether it is a rate of low-speed 
data transmission. 
[Claim 46] 

Said threshold is equipment according to claim 44 or 45 characterized by being the value which 
multiplied the difference of the value which multiplied the received-power value corresponding to 
the current rate of data transmission only by the count of data packet transmission, and 
predetermined allowances spacing by a number of a slot to the total of the slot which can 
transmit said data packet of already transmitted ratios. 
[Claim 47] 

In the equipment for controlling transmission of the data packet by said base station by 
migration communication system containing the base station which transmits the data packet 
which is going to transmit two or more data bits through the continuation time slot which it has, 
respectively, and the terminal which receives said data packet from said base station, 
Equipment [ the 1st predetermined threshold / value / of the forward direction pilot signal 
received from said base station / received-power ], 

Equipment which will determine the rate of data transmission corresponding to said received- 
power value if said received-power value is smaller than said 1st threshold or the same, 
Equipment which transmits said rate of decision data transmission to said base station, and 
requires re-transmission of said data packet 
****** — the equipment characterized by things. 
[Claim 48] 

Said comparison equipment is equipment according to claim 47 characterized by being the rate 
of data transmission which carries out repetitive transmission of the packet with said same rate 
of low-speed data transmission twice or more here although said comparison process will be 
performed if it is a rate of low-speed data transmission after inspecting the die length of the 
data preamble in said time slot which received and checking whether it is a rate of low-speed 
data transmission. 
[Claim 49] 

Equipment [ the 2nd predetermined threshold / value / said / received-power ] if said received- 
power value is smaller than said 1 st threshold or the same, 

Equipment which will determine the rate of data transmission corresponding to said received- 
power value if said received-power value is larger than said 2nd threshold or the same, 
Equipment which transmits said rate of decision data transmission to said base station, and 
requires re-transmission of said data packet 

Equipment according to claim 47 characterized by containing in a pan. 
[Claim 50] 

Said 1st threshold is equipment of any one publication among claim 47 characterized by being 
the value to which only the count of data packet transmission accumulated the received-power 
value corresponding to the rate of data transmission of said current data packet thru/or claim 
49. 

[Claim 51] 

Said 2nd threshold is equipment according to claim 49 which does the division of the received- 
power value corresponding to the current rate of data transmission at intervals of predetermined 



allowances, and is characterized by being the value which multiplied by the count already 
transmitted to said current data packet 
[Claim 52] 

In the equipment for controlling transmission of the data packet by said base station by 
migration communication system containing the base station which transmits the data packet 
which is going to transmit two or more data bits through the continuation time slot which it has, 
respectively, and the terminal which receives said data packet from said base station, 
Equipment [ the 1st predetermined threshold / value / of the forward direction pilot signal 
received from said base station / received-power ], 

Whether said received-power value is smaller than said 1st threshold and equipment which will 
transmit said determined rate of data transmission to a base station, and will require re- 
transmission of said data packet if the same 
****** — the equipment characterized by things. 
[Claim 53] 

Said comparison equipment is equipment according to claim 52 characterized by being the rate 
of data transmission which carries out repetitive transmission of the packet with said same rate 
of low-speed data transmission twice or more here although said comparison process will be 
performed if it is a rate of low-speed data transmission after inspecting the die length of the 
data preamble in said time slot which received and checking whether it is a rate of low-speed 
data transmission. 
[Claim 54] 

Equipment [ the 2nd predetermined threshold / value / said / received-power ] if said received- 
power value is smaller than said 1st threshold or the same, 

Equipment which will require re-transmission of said data packet of said base station if said 
received-power value is larger than said 2nd threshold or the same 
Equipment according to claim 52 characterized by containing in a pan. 
[Claim 55] 

Said 1 st threshold is equipment of any one publication among claim 52 characterized by being 
the value to which only the count of data packet transmission accumulated the received-power 
value corresponding to the rate of data transmission of said current data packet thru/or claim 
54. 

[Claim 56] 

Said 2nd threshold is an approach according to claim 54 characterized by being the value which 
multiplied by the number of the slots which did the division of the received-power value 
corresponding to the current rate of data transmission at intervals of predetermined allowances, 
and were already transmitted to said current data packet. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the packet transmission approach and equipment in migration 
communication system, and relates to an approach and equipment for a terminal (Access 
TerminahAT) to control transmission of the data packet by the base station (Access 
NetworkAN) by the condition of a forward channel by the link adaptation method and the ARQ 
(Automatic Repeat reQuest) method especially. 
[0002] 

[Description of the Prior Art] 

Usually, migration communication system consists of a terminal and a base station. The 
magnitude of attenuation of a propagation path changes with distance and shadings in the radio 
channel used with such migration communication system, and since the interference between 
systems and fading are serious, change of the input-signal pair interference ratio (it is called C/I 
for short below Carrier to Interference ratio:) by the channel condition is large. A link adaptation 
method is a technique for adjusting the rate of data transmission and raising the rate 
(Throughput) of processing of a channel according to channel conditions, such as Reception C/I. 
Although the rate of data transmission is determined by the rate of coding, and the modulation 
technique by such link adaptation method Namely, the rate of data transmission is raised using 
the sign of the rate of coding high when the system which uses a link adaptation method has 
large receiving C/I, and the modulation technique of a high level. Reception C/I lowers the rate 
of data transmission using the sign of the low rate of coding, and the modulation technique of a 
low, when small, it carries out repetitive transmission of the packet alternatively, and raises the 
reliability of a channel. 
[0003] 

For example 3GPP(s)2 0 [ 3rd Generation ] The physical hierarchy of HDR by the link adaptation 
method of the forward direction link of HDR (High Data Rate) specification proposed by 
Partnership Project 2 QPSK (Quadrature Phase Shift Keying), Three sorts of modulation 
techniques, such as 8PSK (8~ary Phase Shift Keying) and 16QAM (16-ary Quadrature Amplitude 
Modulation), 1/4, 3/8, and three kinds of rates of coding of 1/2, Furthermore, it can be 
transmitted by 1 3 kinds of transmission systems by packet number of occurrence. 
[0004] 

Drawing 1 shows the HDR forward direction and a hard flow link. If drawing 1 is referred to, a 
HDR packet will consist of 2048 chips per slot, and 96 chips will be assigned to the pilot channel 
which exists in a half slot. Since such a pilot channel is transmitted with the same power as a 
traffic channel, C/I measured to the pilot channel is the same as that of C/I of a traffic channel. 
Said pilot C/I serves as criteria which choose the rate of coding, and a modulation technique. 
[0005] 

Drawing 2 is the flow chart which showed packet transmission demand actuation of the HDR 
system by the conventional technique. If it is the packet which the terminal received after 
checking whether a terminal is the packet which analyzed the preamble (Preamble) of the packet 



whenever it received the packet through each slot at step S1 10, and the terminal received, if 
drawing 2 is referred to, it will check whether it is the transmission speed which inspected the 
die length of a preamble and the terminal required. Then, a terminal measures the receiving C/I 
value over the pilot signal of said packet at step S120, and determines the rate of data 
transmission corresponding to said receiving C/I value at step S130. At step S140, feedback 
transmission of the information on said determined rate of data transmission is carried out in a 
base station. At this time, the information on said rate of data transmission is called DRC (Data 
Rate Control), and said DRC is transmitted through the DRC channel of a hard flow link for every 
slot section, as shown in drawing 1. 
[0006] 

When said determined rate of data transmission is low, a base station transmits one packet 
repetitively, in order to secure the reliability of a channel. Drawing 3 shows the die length of the 
packet by the rate of data transmission of a HDR forward direction link. If drawing 3 is referred 
to, at the rate of data transmission of 38.4kbps, repetitive transmission of the one packet will be 
carried out for one packet no less than 8 times by 76.8kbps 16 times. However, in the high- 
speed-data baud transmission rate from 614.4kbps to 2457.6kbps, one packet is transmitted only 
once. 
[0007] 

However, since the slot section which one packet occupies will become long although the 
reliability of a channel improves if repetitive transmission of the one packet is carried out as 
mentioned above, the error of channel prediction is large, by change of a channel, the rate of 
coding and a modulation technique are not corresponded promptly, but one packet occupies a 
resource for a long time, and waste of a wireless resource occurs. Furthermore, in order that a 
HDR forward direction link may use the time-sharing (Time Division Multiplexing:TDM) method 
between users, when a user occupies many time slots by the low baud transmission rate, the 
overall rate of processing has the trouble of getting worse. 
[0008] 

On the other hand, by the ARQ (Automatic Repeat reQuest) method, only when CRC (Cyclic 
Redundancy Check) to the packet which the terminal received is performed and there is an 
error, packet re-transmission is required of a base station. Therefore, the rate of data 
transmission becomes low substantially, and the reliability of a channel improves. Furthermore, 
by the state of the art hybrid ARQ method, the reliability of a packet is further raised by 
combining and decrypting the packet of the same sequence which lowered the rate of coding at 
the time of packet re-transmission using the error correction sign, or was re-transmitted. 
[0009] 

Drawing 4 is the flow chart which showed packet re-transmission demand actuation of the hybrid 
ARQ (HARQ) system by the conventional technique. If drawing 4 is referred to, a terminal will 
receive a packet at step S210, will combine said packet which received with the packet of the 
same sequence which received before at step S220, and will accumulate a packet symbol. It 
checks whether said terminal has a CRC error at step S240 by decrypting said packet symbol at 
step S230, and performing CRC. Consequently, if there is no CRC error, said terminal will 
transmit an ACK (Acknowledgment) signal to a base station at step S250, and will transmit 
decryption data to an upper level. At step S260, said decryption data are processed with an 
upper level, and said accumulation symbol is discarded. How^/er, when there is a CRC error, re- 
transmission of a packet with the same terminal is required at step S245. 
[0010] 

CRC is performed after decrypting the packet which received by the ARQ method for it to 
mention above. In this case, if the channel condition is very poor, an error will be continuously 
detected in a CRC inspection process, this will continue re-transmission, and it will come to 
require. Therefore, many power is exhausted unnecessary for a repetitive decryption, and the 
trouble that a feedback time delay also becomes long generates only the time amount 
concerning a decryption. That is, a terminal needs sufficient mass storage to store many 
packets. 
[0011] 



As an approach for raising the rate of processing, there are a link adaptation method and an 
ARQ method by changing the transmission approach and the count of transmission according to 
the condition of a channel. However, there is demerit in which the rate reduction problem of 
processing according [ a link adaptation method ] to packet iteration transmission and an ARQ 
method cause power waste and the increment problem of a time delay, and mass storage is 
needed. 
[0012] 

[Problem(s) to be Solved by the Invention] 

Therefore, the purpose of this invention is to offer the approach and equipment which make a 
channel adaptation rate quick by the link adaptation method and ARQ method which are used for 
migration communication system, and raise the rate of processing. 

Other purposes of this invention are to offer the approach and equipment which inspect the 
error of a packet, after determining whether decrypt by the link adaptation method and the ARQ 
method. 
[0013] 

Other purposes of this invention are by the link adaptation method and the ARQ method again to 
offer the approach and equipment which decide whether to re-transmit a packet by the 
measurement result of a received-power value. 

The purpose of further others of this invention is to offer the approach and equipment which 
decide by the link adaptation method and the ARQ method whether to decrypt a packet by the 
measurement result of a received-power value. 
[0014] 

[Means for Solving the Problem] 

The purpose of said this invention is attained by the method which adopts migration 
communication system according to the condition of a channel. In order to control transmission 
of the data packet from a base station by the link adaptation method and the ARQ method, it 
inspects whether a terminal has an error in the data packet in the time slot which received the 
received-power value of the forward direction pilot signal received from the base station when 
said received-power value was larger than said 1st threshold as compared with the 1st 
predetermined threshold. Consequently, after a decryption, when there is no error in said data 
packet, the signal which requires that re-transmission of said data packet should be ended is 
transmitted to said base station. 
[0015] 

[Embodiment of the Invention] 

Hereafter, the suitable operation gestalt of this invention is explained to a detail with reference 
to an accompanying drawing. In the following explanation, in order to make only the summary of 
this invention clear, the concrete explanation about a related well-known function or a 
configuration is omitted. 
[0016] 

Hereafter, the vocabulary used by this invention is defined. 

ACK: The signal which requires that re-transmission of a packet should be stopped when there 
is no error in the packet which received 

The signal which will require that re-transmission of a packet should be stopped if it is clear that 
an error occurs continuously even if it re-transmits the packet which NACK(ed) : received 
A current packet: The packet which has a series of sequence which is going to carry out current 
reception 

The same packet: The packet which has the same sequence 
[0017] 

Drawing 5 is the flow chart which showed packet transmission control actuation of the HDR 
system by the operation gestalt of this invention. It checks whether it is the packet which 
analyzed the preamble whenever the terminal received the packet through each time slot at step 
S310, when referring to drawing 5, and the terminal received. If it is checked that it is the packet 
which the terminal received, a terminal inspects the die length of a preamble at step S320, and 
checks whether it is a rate of low-speed data transmission. Here, the rate of low-speed data 



transmission means the baud transmission rate to which one packet is transmitted more than 
two times at least. In the case of a high-speed-data baud transmission rate without re- 
transmission of a packet, a terminal measures the pilot C/I value of the packet which received 
like the Prior art shown in drawing 2 (step S120), and the rate of data transmission 
corresponding to said received C/I value is decided (step S130). 
[0018] 

However, in the case of the rate of low-speed data transmission (at the time of repetitive 
transmission of a packet), a terminal measures the received-power value over the pilot channel 
of the forward direction, or the pilot symbol of the forward direction in the time amount section 
of the packet which carried out current reception at step S330. If the pilot C/I value of said 
current packet is already measured (i.e., if the current packet is already received), a terminal will 
calculate pilot C / I value accumulated to said same packet 
[0019] 

In step S340, a terminal compares with the 1st predetermined threshold said measured pilot C/I 
value or accumulated pilot C/I value. Said 1st threshold is a lower limit which secures a packet 
error rate below in a predetermined value after a decryption. Said 1st threshold is obtained when 
only the count of packet transmission accumulates the C/I value corresponding to the rate of 
data transmission of a current packet. That is, a terminal searches the C/I value corresponding 
to the current rate of data transmission with the C/I table which stores the demand C/I value 
corresponding to various rates of data transmission, and determines the 1st threshold using said 
C/I value. The example of demand C / I value over the rate of data transmission, and the 1st 
threshold was shown in the following table 1. 
[0020] 
[Table 1] 
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38.4 kbps 


-12.0 Db 


16 


0 dB 


76.8 kpbs 


-9.0 dB 


8 


0 dB 


102.4 kbps 


-7.8 dB 


6 


0 dB 


153.6 kbps 


-6.0 dB 


4 


0 dB 


204.8 kbps 


-4.8 dB 


3 


0 dB 


307.2 kbps 


-3.0 dB 


2 


0 dB 


614.4 kbps 


0.0 dB 


1 


0 dB 


921.6 kbps 


2.0 dB 


1 


2 dB 


1228.8 kbps 


4.0 dB 


1 


4 dB 


1843.2 kbps 


7.0 dB 


1 


7 dB 


2457.6 kbps 


10.0 dB 


1 


10 dB 



[0021] 

When said pilot C/I value is larger than said 1st threshold, a terminal decrypts a current packet 
at step S350, and an error checking is conducted. Here, although the error checking of a packet 
is conducted by various kinds of methods and dealt in it, a CRC error-checking method is 



adopted in this invention. 

When errorless [ at step S360 ] as a result of said CRC inspection, a terminal transmits an ACK 
signal to a base station at step S370, and a current packet is transmitted to an upper level. As 
mentioned above, it is shown that an ACK signal does not have an error in the packet which 
received. The base station which received the ACK signal stops re-transmission of a current 
packet and starts transmission of the following packet. On the other hand, when there is an 
error at step S360 as a result of said CRC inspection, a terminal determines the rate of data 
transmission corresponding to said pilot C/I value at step S362, and DRC (Data Rate Control) 
which is said determined rate information of data transmission is transmitted to a base station at 
step S364. The base station which received said DRC information re-transmits a packet current 
at the rate of data transmission which a terminal requires. 
[0022] 

Said pilot C/I value is smaller than said 1st threshold at step S340, or when the same, a terminal 
compares said pilot C/I value with the 2nd predetermined threshold at step S342. It comes out 
surely that a packet error exists and said 2nd threshold is a certain pilot C/I value or a 
accumulation pilot C/I value, though repetitive transmission of the current packet is carried out 
only for the number of whole slots. 
[0023] 

When said pilot C/I value is smaller than said 2nd threshold, a terminal transmits a NACK signal 
for a decryption to a stop and a base station at step S344, and re-transmission of a current 
packet is stopped. As mentioned above, it is shown that a NACK signal does not have the normal 
packet which received. In this case, a current packet is accepted as an error with an upper level. 
The base station which received the NACK signal is re-transmitted from the slot which stops 
re-transmission of a current packet or begins a current packet. Said pilot C/I value is larger than 
said 2nd threshold, or when the same, a terminal determines the rate of data transmission 
corresponding to said pilot C/I value at step S362, and said DRC information is transmitted to a 
base station at step S364. The base station which received said DRC information re-transmits a 
packet current at the rate of data transmission. 
Here, said 2nd threshold is obtained by the following formula. 
[0024] 
(Formula 1) 
2nd threshold = 

(Total / allowances spacing of the slot of a demand C/Ix current packet) 

x (total of a slot to the several/current packet of the slot transmitted to the current packet) 

= The number of the slots transmitted to the demand C/I/ allowances spacing x current packet 

or 

(Formula 2) 

The 2nd threshold [dB] = 

Demand C/I[dB]-allowances spacing [dB] 

+ 10xlog10 (the number of the slots transmitted to the current packet) 
[0025] 

That is, the 2nd threshold is obtained by multiplying by the number of the slots which did the 
division of the C/I value corresponding to the current rate of data transmission at intervals of 
predetermined allowances, and were already transmitted to said current packet. Said 2nd 
threshold changes with the number of the transmitted slots. Said allowances spacing is decided 
with the reliability over the 2nd threshold. That is, when making reliability over NACK high, 
allowances spacing is made to increase, and allowances spacing is also made to reduce when 
making reliability over NACK low. 
[0026] 

Hereafter, when five slots are transmitted by rate of data transmission 76.8kbps, the example 
which determines the 2nd threshold is explained. A demand C/I value is set to -9.0dB like [ in 
Table 1 ], and allowances spacing is set to 3.0dB. The number of the already transmitted slots is 
10*log(5) =7.0dB. Said 2nd threshold is -9.0dB-3.0dB+7.0dB=-5.0. 

It is set to dB. The example of the 2nd threshold to the number of the slots transmitted by the 



baud transmission rate of 76.8kbps(es) was shown in Table 2. 

[0027] 

[Table 2] 
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[0028] 

As mentioned above, a terminal transmits any one of DRC, ACK, and NACK(s) through a DRC 
channel by the comparison result of receiving pilot C / I value, and the inspection result of a 
CRC error. 

The example of the information transmitted through a DRC channel according to the operation 
gestalt of this invention was shown in Table 3. 
[0029] 
[Table 3] 



DRO>>#;i/ 




0000 


38.4 kbps 


0001 


76.8 kbps 


0010 


102.4 kbps 


0011 


153.6 kbps (short) 


0100 


153.6 kbps (long) 


0101 


204.8 kbps 


0110 


307.2 kbps (short) 


0111 


307.2 kbps (long) 


1000 


614.4 kbps 


1001 


921.6 kbps 


1010 


1228.8 kbps 


1011 


1843.2 kbps 


1100 


2457.6 kbps 


1101 


ACK 


1110 


not used 


1111 


NACK 



[0030] 

Although OOOO of a 4-bit DRC symbol thru/or 1100 show each rate of data transmission if Table 
3 is referred to, 1 101 shows ACK and 1111 shows NACK. In Table 3, short shows a packet with 
long long for a short packet. 

Drawing 6 is drawing having shown the slot transceiver relation between the forward direction of 
the HDR system by the operation gestalt of this invention, and a hard flow link. In drawing 6, if a 
base station carries out repetitive transmission of the packet through the slot of a forward 
direction link (AN Tx), whenever a terminal receives each slot, it will return any one of DRC, 
ACK, and NACK(s) through the DRC channel (AT Tx) of hard flow. 
[0031] 

Drawing 7 shows the transmitter structure of the HDR terminal by the operation gestalt of this 
invention. If drawing 7 is referred to, the C/I measuring instrument 1 10 of a terminal will measure 
a C/I value to the pilot channel or pilot symbol which received from the base station. The C/I 
accumulator 120 will accumulate the pilot C/I value of said packet, if it checks whether the same 
packet is already received and the same packet exists. The C/I comparator 130 transmits the 
comparison result for said accumulated pilot C/I value to the DRC controller 170 [ the 1st 
predetermined threshold and the 2nd threshold / respectively ]. The DRC controller 170 
determines the rate of data transmission corresponding to said measured pilot C/I value, and 



generates a DRC symbol. 
[0032] 

The traffic symbol accumulator 140 accumulates the traffic symbol of said same packet and the 
decryption machine 1 50 decrypts said accumulated traffic symbol, only when said accumulated 
pilot C/I value is larger than the 1st threshold. The CRC tester 160 conducts CRC inspection of 
said decrypted traffic symbol, and transmits the result to the DRC controller 170. 
[0033] 

The DRC controller 170 chooses any one of ACK and NACK which were stored in memory 180 
based on said C/I comparison result and the CRC inspection result and DRC symbols, and 
transmits it through the DRC channel of a hard flow link. The information transmitted to said 
memory 180 through the DRC channel shown in Table 1 is stored. 
[0034] 

The operation gestalt of this invention mentioned above can deform. For example, if the 
measurement accuracy of a received-power value (namely, receiving C/I value) is maintained 
within fixed limits, an ACK signal can be transmitted without CRC inspection direct. That is, if 
said received-power value of a terminal is larger than said 1st threshold compared with the 1st 
threshold, it will run the received-power value measured to the forward direction pilot signal at 
step S340 to step S370, and it transmits a direct ACK signal to a base station. 
[0035] 

In other examples, at step S340, if said receiving C / I value are smaller than the 1st threshold 
or the same, it will advance to step S362 and step S364, and it can require re-transmission of a 
packet of a base station. 

In the example of further others, before a terminal compares a received-power value with the 
1 st threshold, at step S342, if said received-power value is smaller than said 2nd threshold 
compared with the 2nd threshold, it will go on to step S344, and a NACK signal can also be 
directly transmitted to a base station. 
[0036] 

Drawing 8 is the flow chart which showed packet re-transmission demand actuation of the hybrid 
ARQ system by other operation gestalten of this invention. If drawing 8 is referred to and a 
packet will be received from a base station at step S410 to a terminal, a terminal will measure 
the C/I value of the pilot channel applicable to the time amount section (henceforth the present 
packet section) when said packet is transmitted. If the pilot C/I value measured to said same 
packet already exists, said terminal will accumulate the pilot C/I value of a current packet at 
step S420 to said pilot C/I value which already exists. Furthermore, if said same packet is 
already received at step S430, said terminal will accumulate the traffic symbol of said same 
packet. Temporarily, when it is not Hybrid ARQ, a traffic symbol does not accumulate at step 
S430. 
[0037] 

A terminal compares with the 1st predetermined threshold said measured pilot C/I value or 
accumulated pilot C/I value at step S440. Said 1 st threshold is a value to which only the number 
of occurrence of a packet accumulated the C/I value corresponding to the rate of data 
transmission of a current packet. When said pilot C/I value is larger than said 1st threshold, a 
terminal decrypts said accumulated traffic symbol at step S450, and conducts CRC inspection. 
[0038] 

When errorless [ at step S460 ] as a result of said CRC inspection, a terminal carries out 
feedback transmission of the ACK signal at step S470 in a base station, and re-transmission of a 
current packet is stopped. A terminal transmits a current packet to an upper level at step S480, 
and said decryption data and said pilot C/I value are discarded. Furthermore, when there is an 
error at step S460 as a result of said CRC inspection, a terminal transmits the signal which 
requires re-transmission of the present packet to a base station at step S462. 
[0039] 

On the other hand, said pilot C/I value is smaller than said 1st threshold, or when the same, a 
terminal compares said pilot C/I value with the 2nd predetermined threshold at step S422. It 
comes out surely that a packet error occurs and said 2nd threshold shows a certain value, 



though said current packet is transmitted only for the count of the maximum transmission of 
said packet. Said 2nd threshold changes with the counts of transmission of a packet In an ARQ 
system, as shown in the formula 1, said 2nd threshold does the division of the C/I value 
corresponding to the current rate of data transmission at intervals of predetermined allowances, 
and is obtained by multiplying by the count of transmission of a current packet 
[0040] 

If said pilot C/I value is smaller than said 2nd threshold, a terminal will transmit a NACK signal to 
a base station at step S446. The base station which received the NACK signal assigns other 
users the resource which transmitted from the slot which begins said packet, or abandoned re- 
transmission of said packet, and was assigned to said packet On the other hand, if said pilot C/I 
value is larger than said 2nd threshold or the same, a terminal will transmit the signal which 
requires re-transmission of said packet to a base station at step S462. 
[0041] 

As mentioned above, in the 2nd operation gestalt of this invention, a receiving pilot C/I value is 
larger than the 1st threshold, when there is a CRC error, a receiving pilot C/I value is smaller 
than the 1 st threshold, or the same, and when larger than the 2nd threshold, a terminal transmits 
the signal which requires re-transmission to a base station. 
[0042] 

The 2nd operation gestalt of this invention as well as the 1st operation gestalt of this invention 
can deform. If the measurement accuracy of a receiving C/I value is maintained within fixed 
limits, an ACK signal can be transmitted without CRC inspection direct That is, if said receiving 
C/I value of a terminal is larger than said 1st threshold compared with the 1st threshold, it will 
run receiving C / I value measured to the forward direction pilot signal at step S440 to step 
S470, and it transmits a direct ACK signal to a base station. 
[0043] 

In other examples, at step S440, if said receiving C/I value is smaller than the 1st threshold or 
the same, it will advance to step S462, and it requires re-transmission of a packet of a base 
station. 

In the example of further others, before a terminal compares receiving C / I value with the 1 st 
threshold, at step S442, if said receiving C/I value is smaller than said 2nd threshold compared 
with the 2nd threshold, it will go on to step S446, and a NACK signal can be directly transmitted 
to a base station. 
[0044] 

[Effect of the Invention] 

As mentioned above, this invention has the following advantages. An unnecessary decryption and 
a CRC inspection process are removed by conducting decryption and CRC inspection in the first 
place by the measurement result of received power with the migration communication system of 
a link adaptation method and an ARQ method. Therefore, it can raise the rate of processing of a 
channel and it not only decreases power consumption required for a decryption, but can 
decrease the amount required of the transmitter storage by reduction of feedback time amount. 
Unnecessary packet re-transmission of a base station can be prevented by second predicting 
the condition of a reception link and transmitting ACK or a NACK signal to a base station by the 
measurement result of received power. 
[0045] 

On the other hand, although detailed explanation of this invention explained the concrete 
operation gestalt, unless it deviates from the claim of this invention, it is clear for it to be 
possible by those to whom various kinds of deformation has the usual knowledge in an applicable 
technical field. 

[Brief Description of the Drawings] 

[Drawing 1] It is drawing having shown the HDR forward direction and a hard flow link. 
[Drawing 2] It is the flow chart which showed packet re-transmission demand actuation of the 
HDR system by the conventional technique. 

[Drawing 3] It is drawing having shown transmission of the packet by the HDR forward-data baud 
transmission rate. 



[Drawing 4] It is the flow chart which showed packet re-transmission demand actuation of the 
hybrid ARQ system by the conventional technique. 

[Drawing 5] It is the flow chart which showed packet transmission control actuation of the HDR 
system by the operation gestalt of this invention. 

[Drawing 6] It is drawing having shown the forward direction and the hard flow link of a HDR 
system by the operation gestalt of this invention. 

[Drawing 7] It is drawing having shown the transmitter structure of the HDR system terminal by 
the operation gestalt of this invention. 

[Drawing 8] It is the flow chart which showed packet transmission control actuation of the hybrid 

ARQ system by other operation gestalten of this invention. 

[Description of Notations] 

110 — C/I measuring instrument 

1 20 — C/I accumulator 

1 30 — C/I comparator 

140 — Traffic symbol accumulator 

1 50 — Decryption machine 

160 — CRC tester 

170 — DRC controller 

1 80 — Memory 
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[Description of Notations] 

110 — C/I measuring instrument 

120 — C/I accumulator 

1 30 — C/I comparator 

140 — Traffic symbol accumulator 

150 — Decryption machine 

160 — CRC tester 

170 — DRC controller 

180 -- Memory 
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